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Biochemical mechanisms of resistance to chlorpyrifos and dichlorvos in field 


populations of Bemisia tabaci] Gennadius| ] B-biotype 

HE Yu-Xian'[] HUANG Jian” [] WENG Qi-Yong'[] LIANG Zhi-Shengf] 1. Institute of Plant Protection[] 
Fujian Academy of Agricultural Sciences] Fuzhou 3500130 China[] 2. College of Plant Protection[] Fujian 
Agriculture and Forestry University[] Fuzhou 3500020 China[] 

Abstract[] Biochemical mechanisms of resistance to chlorpyrifos and dichlorvos were investigated in six field 
populations of Bemisia tabaci collected from Fujian Province of China with synergist bioassay and biochemical 
analysis. Compared with the susceptible SUD-S strain[] the six field populations showed 54.53 — 78.43 and 
6.23 – 11.25-fold resistance to chlorpyrifos and dichlorvos[] respectively. TPP[] PBO and DEF had 3.61 — 
24.94[] 1.14 — 1.760 and 1.04-fold synergistic effect on chlorpyrifos and 1.67 — 2.64[] 1.33 — 1.65 and 
1.09-fold synergistic. effect on dichlorvos[] respectively[] suggesting that carboxylesterase[] CarE[]-based 
detoxification could be an important resistance mechanism to chlorpyrifos in B. tabaci. K, and Vma of 
acetylcholinesterasd] АСҺЕП of the six field resistant populations were 1.83 — 4.0 and 0.34 – 0.62 times those 
of the SUD-S strain. Activity of AChE was inhibited both in the SUD-S strain and the resistant field 
populations when their subtrate concentrations were higher than 1.0 mmol/L and 16.0 mmol/I]] respectively. 
AChE of the six field resistant. populations was 119.92 — 161.33 and 10.11 — 14.24-fold less sensitive to 
chlorpyrifos and dichlorvos than that of the SUS-S strain[] respectively. The results suggest that both insensitive 


AChE and increased CarE are the major mechanisms conferring chlorpyrifos resistance in B. tabaci[] and only 
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insensitive AChE is important for dichlorvos resistance. 


Key words[] Bemisia tabaci[] insecticide resistance[] chlorpyrifos[] dichlorvos[] biochemical mechanism 
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Table 1 Тһе synergistic effect of PBO[] TPP and DEM on chlorpyrifos and dichlorvos 





























0000 00 iom LGB пе 0000 000 
Strain/Population Insecticides П 9596 FLE] RR SR 
SUD-S O O 0 Chlorpyrifos 2.51] +0.250 19.44] 16.60 ~ 22.640 1.00 - 
Chlorpyrifos + TPP 2.1d] «0.22[] 13.84] 11.22 ~ 16.44[] 1.40 
Chlorpyrifos + PBO 2.04] +0.210 15.11] 12.38 ~ 17.910 1.29 
Chlorpyrifos + DEM 2.28] +0.210 18.71] 16.04 ~ 21.770 1.04 
ND-R О D 0 Chlorpyrifos 3.70 x0.42[] 1 258.28] 1 114.90 ~ 1 391.190 64.69 - 
Chlorpyrifos + TPP 2.34] +0.400 348.61] 223.03 ~ 444.260 17.92 3.61 
Chlorpyrifos + PBO 3.38] +0.410 1 011.28] 849.66 ~ 1 150.24] 51.99 1.24 
Chlorpyrifos + DEM 3.98] +0.49] 1 204.64] 1 065.02 ~ 1 327.55] 61.94 1.04 
LY-R 0 0 0 Chlorpyrifos 3.34] +0.310 1 491.84] 1 361.04 ~ 1 647.480 76.70 - 
Chlorpyrifos + TPP 1.02] +0.190 175.84] 119.45 ~ 232.750 9.04 8.48 
Chlorpyrifos + PBO 2.18] + 0.240 871.94] 731.17 ~ 1 008.100 44.83 1.71 
NP-R DU D 0 Chlorpyrifos 3.44] x 0.33[] 1 335.94] 1 215.65 ~ 1 468.110 68.68 - 
Chlorpyrifos + TPP 1.34] +0.14Ц 121.34] 95.32 ~ 152.310 6.24 11.01 
Chlorpyrifos + PBO 2.88] =+0.280 862.42] 747.54 ~ 971.410 44.34 1.55 
ZZ-R DU 0 0 Chlorpyrifos 3.38] «0.36[] 1 525.50 1 375.03 ~ 1 691.49[] 78.43 - 
Chlorpyrifos + TPP 1.01] +0.130 130.24] 96.49 ~ 173.930 6.70 11.71 
Chlorpyrifos + PBO 2.18] +0.230 865.81] 728.77 ~ 999.560 44.51 1.76 
SM-R DU D 0 Chlorpyrifos 3.11] «0.39[] 1 060.71] 893.43 ~ 1 202.310 54.53 - 
Chlorpyrifos + TPP 0.54] +0.130 42.51] 14.39 ~ 74.650 2.19 24.94 
Chlorpyrifos + PBO 2.54] +0.250 926.74] 799.13 ~ 1 053.200 47.65 1.14 
FZ-R DU 0 0 Chlorpyrifos 4.51] +0.45ЦП 1 483.74] 1 362.85 ~ 1 611.080 76.29 - 
Chlorpyrifos + TPP 1.21] +0.140 89.24] 66.56 ~ 114.370 4.59 16.62 
Chlorpyrifos + PBO 2.11] +0.22[ 858.42] 722.74 ~ 990.880 44.13 1.73 
SUD-S 00 0 Dichlorvos 2.64) + 0.29] 337.51] 284.06 ~ 387.500 1.00 - 
Dichlorvos + ТРР 2.40] +0.28П 289.40] 232.77 ~ 340.280 1.17 
Dichlorvos + PBO 2.4p] «0.28[] 317.70] 259.52 ~ 371.270 1.06 
Dichlorvos + DEM 2.41] +0.270 341.10] 285.67 ~ 393.73[] 0.99 
ND-R 00 0 Dichlorvos 4.70 x0.51[] 2 102.51] 1 974.14 ~ 2 279.79] 6.23 - 
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ПО 1 Table 1 continued 



































0000. JT n LG пел D000 000 
Strain/Population Insecticides П 95%ЕП КК SR 
Dichlorvos + TPP 3.641] +0.460 1 259.94] 1 113.10 ~ 1 388.380 3.73 1.67 
Dichlorvos + PBO 2.99 +0.350 1 334.41] 1 151.25 ~ 1 495.600 3.95 1.58 
Dichlorvos + DEM 5.48] +0.58П 1 937.51] 1 794.66 ~ 2 072.630 5.74 1.09 
LY-R 00 0 Dichlorvos 6.11] +0.610 3 617.84] 3 359.43 ~ 3 844.600 10.72 - 
Dichlorvos + TPP 3.14] +0.34 1 368.24] 1 182.96 ~ 1 535.610 4.05 2.64 
Dichlorvos + PBO 3.21] +0.370 2 194.31] 1 921.91 ~ 2 446.460 6.50 1.65 
NP-R 00 0 Dichlorvos 5.11] + 0.580 3 538.01] 3 313.67 ~ 3 810.220 10.48 - 
Dichlorvos + TPP 4.08] +0.370 1 692.11] 1 559.27 ~ 1 827.700 5.01 2.09 
Dichlorvos + PBO 4.20] *0.45[] 2 248.01] 2 084.64 ~ 2 434.670 6.66 1.57 
77-К O0 O O Dichlorvos 6.11] +0.600 3 796.41] 3 546.34 ~ 4 025.560 11.25 - 
Dichlorvos + ТРР 3.94] +0.530 1 505.21] 1 278.53 ~ 1 679.64[] 4.46 2.52 
Dichlorvos + PBO 4.40 +0.470 2 863.81] 2 623.06 ~ 3 209.81[] 8.48 1.33 
SM-R ПП 0 Dichlorvos 5.61] +0.660 2 750.44] 2 542.99 ~ 1 930.730 8.15 - 
Dichlorvos + TPP 3.74] +0.370 1 462.38] 1 298.15 ~ 1 616.080 4.33 1.88 
Dichlorvos + PBO 4.73] +0.500 1 955.58] 1 806.55 ~ 2 099.29[] 5.79 1.41 
FZ-R 00 0 Dichlorvos 4.94] +0.42 3 510.71] 3 282.42 ~ 3 738.960 10.40 - 
Dichlorvos + TPP 4.11] +0.370 1 686.14] 1 542.70 ~ 1 831.210 5.00 2.08 
Dichlorvos + PBO 6.01] =+0.550 2 407.18] 2 264.44 ~ 2 578.120 7.13 1.46 
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Fig. 1 Effect of subtrate concentration on activity of AChE 
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Table2 Кы апа Vma of AChE in different 





populations of B. tabaci 








00m0 К mmol/1[] Vad] OD min^^ mg: ![] 
Strain/Population Mean + SE R/S Mean + SE R/S 

SUD-S 0.06 + 0.02 0.85 + 0.02 
FZ-R 0.19 € 0.01 3.17 0.45 +0.06 0.53 
ZZ-R 0.24+0.06 4.00  0.29x0.07 0.34 
LY-R 0.15 € 0.01 2.50 | 0.48x0.07 0.56 
SM-R 0.11 € 0.02 1.83 0.47x0.04 0.55 
NP-R 0.16 € 0.01 2.67 0.53 +0.07 0.62 
ND-R 0.14+0.02 2.33 0.46 € 0.01 0.54 
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Table 3 The L, values of AChE in different populations of B. tabaci to dichlorvos and chlorpyrifos 


ПО 0 Dichlorvos 








0000 000 Chlorpyrifos 

Strain/Population 14] ито] R/S А pmol/L R/S 
SUD-S 9.20 € 3.26 - 307.81 € 78.82 - 
FZ-R ] 287.33 + 184.28 139.93 3 619.82 + 474.13 11.76 
ZZ-R 1 484.28 + 226.93 161.33 4 384.66 + 648.92 14.24 
LY-R 1 247.91 + 204.20 135.64 4 030.06 + 704.27 13.10 
SM-R 1 103.26 + 169.35 119.92 3 113.36 + 454.29 10.11 
NP-R 1 225.36 + 197.49 133.19 3 304.50 + 396.08 10.74 
ND-R 1162.13 x 222.73 126.32 3 432.24 + 542.61 11.15 
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